Lung vascular injury after Escherichia coli endotoxin and phorbol myristate acetate infusion in dogs.
The effects of Escherichia coli endotoxin and phorbol myristate acetate (PMA), a potential stimulator of polymorphonuclear leukocyte (PMN), on circulating PMN counts, gas exchange, protein concentration of lavage fluid, pulmonary hemodynamics and pathology of the lung were studied in ten anesthetized dogs. Six dogs were infused with 1 microgram/kg endotoxin plus 10 micrograms/kg of PMA; four other dogs were infused with the same amount of endotoxin but 5 micrograms/kg of PMA. After administration of endotoxin plus 10 micrograms/kg PMA, the number of circulating PMN (per mm3) decreased dramatically from 4081 +/- 1041 to 303 +/- 119, arterial oxygen partial pressure (PaO2) dropped to 49.1 +/- 2.4 mmHg and the arterial alveolar oxygen partial pressure difference (A-a DO2) increased significantly above baseline. Lungs from this group appeared to be grossly damaged: edema with distinct petechial hemorrhage and areas of hemorrhagic consolidation; frothy edema fluid often emanated from the tracheas. The group infused with endotoxin plus 5 micrograms/kg PMA showed no significant decrease in the number of PMN; PaO2 and A-a DO2 maintained comparatively stable. Protein concentration of lavage fluid and lung wet/dry weight ratios in dogs of 10 micrograms/kg PMA group were significantly increased (P less than 0.05) as compared to those of 5 micrograms/kg PMA group. Our study showed that the magnitude of leukopenia after endotoxin and PMA was paralleled with the severity of lung vascular injury. These results support the potential role of PMN in the pathogenesis of acute edematous lung injury.